Purpose The treatment of lip carcinomas needs tumor surgical resection with safety margins respect. The aim of this study was to report the oncologic and aesthetic/functional outcomes of a retrospective monocentric case series of 39 patients treated for cutaneous lip cancer. Methods This retrospective study assessed 56 patients who were treated for a lip carcinoma between 2008 and 2012 and included 39 patients with cutaneous lip basal cell carcinoma or squamous cell carcinoma. Clinical, surgical and pathological data were reviewed, and patients were interviewed for follow-up data. A comparison was made between the marked surgical margins and the margins observed under microscopy after histologic process. Results The most frequent tumor type was basal cell carcinoma in 69.2 %. The measured surgical margins were superior to the histological margins in 24 cases (61.5 %) and were inferior in 13 cases (33.3 %). Overall survival and recurrence-free survival rates at 1 year were 97.5 and 95 % respectively. Conclusion Differences between the surgical margins and the final histologic margins were the main finding of this retrospective study. These differences were attributed to surgical practices and modification during the histological process. Nevertheless, we did not observe a higher rate of recurrence or death in our study than in literature.
Introduction
Cutaneous carcinomas of the lip are common cancers of the head and neck region [1] . They mainly include basal cell carcinoma (BCC) and squamous cell carcinoma (SCC), which are invasive malignant epidermal tumors predominantly affecting the occidental population.
BCC is the most common cancer in Europe with a mean age of onset of 60 years, whose incidence is increasing worldwide, especially when it is located in the lip area [2] . It usually affects exposed cutaneous areas, including the head and neck region in 80 % of cases [3] . SCC of the lip is found on the lower lip in 95 % of cases, whereas BCC is often located on the upper lip [4] . The risk of lip cancer increases with UV exposure, smoking and some specific genetic diseases or viral infection [5] .
Many treatments have been described for the management of lip carcinoma, but the medical decision is exclusively based on the prognosis of the tumor that will orientate the treatment choice. The most important factor influencing the treatment scheme is the lesion size. The efficacy of the treatment is based on the absence of local recurrence for BCC and on the absence of local or lymph node recurrence for SCC. Respecting the tumor safety margin of 3 mm for BCC and 10 mm for SCC is essential [6] .
The postoperative quality of life of patients who have undergone large lip excision surgery has to be assessed using specific scales. Therefore, an adequate assessment of the treatment result should include the overall health condition, surgical outcome, including wound-healing disorders, oncologic outcomes, recurrences, and functional and aesthetic results.
The aim of this study was to report these outcomes in a retrospective case series of 39 patients treated for cutaneous cancer of the lip.
Patients and Methods

Patients
Data were collected from patient electronic medical records following our ethics committee recommendations.
Between 2008 and 2012, a total of 56 patients with tumors of the upper or lower lip were treated by two senior surgeons in our Department. Only patients with a histological confirmation of BCC or SCC of the lip were included.
Inclusion criteria were:
• having a cutaneous BCC or cutaneous SCC of at least one lip • having been treated with surgical therapy • having undergone a histological analysis.
Exclusion criteria were defined as follows:
• presenting with a mucosal involvement, benign tumors, a pre-cancerous lesion, Merkel cell carcinoma or melanoma; • having been treated with non-surgical therapies.
Based on these criteria, 39 patients were included (Fig. 1) .
Methods
Due to the retrospective design of the study, an exemption for informed consent agreement was granted by the University of Paris Est Creteil institutional review board.
The medical records were retrospectively analyzed, and patient characteristics and medical and surgical features (age, gender, histological diagnosis, lesion location, width and size, excision margins, reconstructive technique, recurrences, and functional and cosmetic outcomes) were collected retrospectively using a standardized approach. The oncologic, functional and aesthetic outcomes were collected by phone call for each patient at least 1 year after surgery using a standardized questionnaire and Likert scales.
The oncologic outcomes were defined as a local or nodal recurrence after primary surgical treatment (yes vs. no, time since surgery).
The aesthetic assessment was only based on the patient opinion: ''very poor'', ''poor'', ''good'' and ''very good''. Patients were also questioned about their functional outcome (sensitivity, closing of the lips, phonation). The patients who could not be reached were classified as ''lost to follow-up'' for the quality of life assessment.
Surgery was performed using a standardized approach under local anesthesia with intravenous sedation or general anesthesia at Henri Mondor Hospital following the French Society of Dermatology recommendations [7, 8] . No patient was operated using Mohs surgery. The margins were determined by multidisciplinary committees in oncology based on the histological and surgical parameters and the overall health condition of the patient and were marked with ink around the assessed tumor contours before excision (Fig. 2) .
The effective microscopic margins were determined during the histological assessment.
The margin difference (DM) in millimeters and in percentage was measured between the desired margins and the obtained margins. When the DM was negative or equal to zero, the margins were considered sufficient, and when the DM was positive, the margins were considered insufficient. In the presence of insufficient margins and a histological report of remaining tumor, a revision surgery was performed. The three surgical techniques used were excision with direct closure, excision with a local flap and excision with a skin graft.
Statistics
Statistical analysis was performed using a statistical software package (Xlstat, Addinsoft 2012). A regression analysis was used to compare the recurrence-free survival and the DM.
Results
Thirty-nine patients were treated for cutaneous SCC or BCC of the lip in the Department of Plastic, Aesthetic and Reconstructive Surgery between 2008 and 2012. Table 1 presents patient clinical characteristics and details of the tumor location on the lips.
There were 27 BCC and 12 SCC. BCC and SCC were respectively predominantly found in the upper lip (88.9 % of BCC) and lower lip (66.7 % of SCC). In one patient, both lips were affected by SCC. The distribution of histologies is detailed in Table 2 .
The histological mean diameter of the tumor was of 13.6 mm, varying from 1 mm (complete excision during biopsy) to 50 mm, and its median diameter was of 11 mm. The mean surgical margin was of 5.8 mm, and the mean histological margin was of 3.5 mm. The measured surgical margins were greater than the histological margins in 24 cases (61.5 %). The histological margins were greater than the margins expected preoperatively in 13 cases (33.3 %).
The margin size was missing in two patients. Twenty patients (51.3 %) had a DM less than or equal to 1 mm (DM B 1 mm), and 10 patients (25.6 %) had a DM C 5 mm. Complete tumor excision with safe margins was achieved in 35 patients (90 %). Four patients (10 %) underwent revision surgery: 2 patients for incomplete excision and 2 for insufficient margins; two of these patients had BCC, and two had SCC. After the second surgery, no additional surgery was needed. Spindle-shaped excision was performed in 37 cases and vermillionectomy in 2 cases. Tumor excision was followed by reconstruction of the defect. Direct closure was applied in 14 cases, local flaps in 24 cases and a full-thickness skin graft in 1 case. Among them, there were 29 primary excisions and 10 secondary excisions.
Among all patients, only two (5 %) experienced a local recurrence over the 38-month follow-up period.
Cervical node metastasis was found in 2 patients with SCC, and bilateral lymphadenectomy was performed in both cases. Both patients received an adjuvant treatment with radiotherapy. No patient received chemotherapy.
Among the 39 patients, 2 died (malnutrition and prostate cancer) and 4 were lost to follow-up during the study period. No functional disorder was observed in 22 patients, and a slight discomfort after the surgery was reported by only 6 patients. Two experienced major labial disorders (difficulty in closing the lips during eating). Only one patient requested further surgery.
Discussion
Differences between surgical margins and final histological margins was the main finding of this retrospective study. These differences were attributed to surgical practices and changes during the histological process. Nevertheless, we did not observe a higher rate of recurrence or mortality in our study during the follow-up.
Surgical resection is the accepted standard of care for both SCC and BCC of the lip. Radiotherapy is also indicated [9, 10] . This method allows a high cure rate by controlling the histological margins. In our study, all patients were operated by two experienced surgeons to reduce the risk of bias related to the operator.
If complete excision is the goal, then the histological margins of the normal tissue will need to be demonstrated around the tumor, with the histopathologist able to report the measured clearance margins both peripherally and in depth [11] . For patients treated with surgical excision, very high success rates, in term of tumor removal, should be expected. The British Association of Dermatologists (BAD) estimates that if tumors such as BCC were removed with a 3-mm clinical margin, it can then be expected that, microscopically, the tumors would be adequately excised in 85 % of cases [12] . In this retrospective study, no intraoperative frozen section biopsy was taken.
Van der Eerden et al. [13] have shown a local recurrence rate of 1.8 % for surgically excised SCCs of the head and neck region with a mean follow-up of 16 months.
Papadopoulos et al. [14] have demonstrated in a large series of lip cancer patients that surgical excision followed by direct repair was associated with a higher 5-year recurrence rate than excisions followed by reconstruction using several types of flaps. In their series of 899 patients, the 5-year disease-free survival rate was 88.72 %, and the 5-year recurrence rate was 11.28 %. In our study, 24 patients (61.5 %) underwent direct lip reconstruction with a local flap. Among them, no patient experienced recurrence in the first year or at the end of the follow-up period. There were two recurrences (14.3 %), one BCC and one SCC, when direct closure was performed but this number did not correlate with the closure method due to the low number of patients included in this study. Surgical resections for tumors involving more than 1/3 of the lip cannot benefit from direct closure when healthy margins of 1 cm are expected.
Casal et al. [15] have observed a local recurrence in 12.8 % of lip carcinoma patients, with a mean time to recurrence of 35.1 ± 34.2 months. The 5-year lip cancer mortality rate in their series was 8.3 %. In our study, the mean follow-up duration was 38 months, and among the seven patients with a 5-year follow-up we found 1 recurrence (14 %) and 2 deaths in patients with SCC.
It has previously been shown that there is a slight male preponderance in the gender distribution, and we found an increased incidence of lip cancer with age, in accordance with previous studies [16, 17] . According to the literature, this finding could be associated with the frequent use of lipstick, a protector against ultraviolet (UV) exposure by women, making them less susceptible [18] . The influence of the gender as well as age may be explained by the exposure to environmental carcinogens such as tobacco or UV over time [19] . The most frequent carcinoma occurring on the lips is SCC, followed by BCC [14] , but in our study, there were more BCC than SCC. This difference could be explained by the more frequent location in the upper lip in our study.
As most other authors, we found BCC almost exclusively in the upper lip [20, 21] . SCC was frequently located in the lower lip, which is also in line with previous studies [1, 3, 4] .
We excluded from the study malignant tumors such as melanoma and Merkel cell carcinoma because of the differences in prognosis and local and distant metastases.
Although cutaneous SCC and BCC of the lips are two different pathological entities with different risk factors and course, we deliberately chose to study these patients in the same group because in the absence of lymph node involvement, the process of initial surgical treatment is very similar [9, 10] .
The primary goal of the surgical treatment of lip tumors is three-dimensional tumor resection with histologically clear margins. This goal should be balanced, however, with an acceptable functional and aesthetic outcome.
An analysis of our data suggests that differences between surgical margins and histological margins were important. The mean DM was 36.9 %. Only 5.1 % of patients underwent a revision surgery because of poor margins. This value could be explained by the presence of tissue changes that occurred during the sample and histological preparation. In the literature, others have already highlighted differences between clinical and histological margins [22] . Despite this difference, we did not find differences in recurrence rates due to insufficient margins during the follow-up period for both SCC and BCC. Two recurrence-free survival curves for both SCC and BCC were plotted to determine the risk of death in subjects over 75 (Fig. 3) .
The 2 patients who died during the follow-up period were treated for BCC. They presented with multiple pathologies without direct correlation with their lip carcinoma.
Only one patient (2.6 %) reported a significant discomfort and requested a surgical correction. Local flaps were used in the first intervention (61.5 % of cases), but we observed no difference in patient satisfaction between the different reconstruction techniques used. We did not need to use free flaps for lip reconstruction. Ten percent of patients experienced a slight discomfort but they did not need a second surgery. Patients over 80 and those who presented important comorbidities did not undergo a second resection of the margins when the lesion was completely removed, although the margins were insufficient. All decisions were made with the help of multidisciplinary committees and a geriatrician.
Conclusion
This retrospective study included patients treated for cutaneous BCC or SCC of the lips. An analysis of the outcomes and survival curves shows that our results are within the normal range in the literature. Important differences were noted between the margins determined by multidisciplinary committees in oncology, surgical margins determined during surgery and histological margins. In our series, surgical margins after lip carcinoma resection did not affect the 1-year recurrence-free survival for both BCC and SCC. However, a prospective study is needed to confirm our findings in a larger number of patients. In most of our patients, no functional or aesthetic disorder was reported after the surgery.
